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REMARKS/ARGUMENTS 
The claims remain as 1-7, 9, 11-13, 15 and 17-35. 

Examiner Zimmer is thanked for the interview courteously granted Applicants' 
undersigned representative on February 9, 2006. The following includes the substance of the 
presentation made at that interview. 

The specification is amended, in regard to the specification of the polysiloxane 
molecular weight, by inserting a paragraph indicating that by "molecular weight" Applicants 
intend "number average molecular weight", which is the molecular weight in the usual 
classical sense or the ordinary average molecular weight usually meant. In support thereof, 
Applicants refer to the text, "Principles of High-Polymer Theory and Practice", Schmidt and 
Marlies, McGraw Hill, 1948, pages 8 and 238, copies attached. 

The claims, where appropriate, that is Claims 1, 2, 3 and 31, are amended to state 
expressly that the molecular weight intended is the "number average" molecular weight. 

Re The Detailed Action 

Reconsideration and withdrawal of the rejection of Claims 1-7, 9-13, 15, 17-29, 31, 
and 34-35 under 35 U.S.C. § 1 12, first paragraph, as failing to comply with the enablement 
requirement are requested. 

The focus of the issue is stated as follows in the Official Action. 

As before, the original disclosure doesn't provide any 
indication as to whether it is number-average or weight- average 
molecular weight that is being recited. 

Applicants respond by referring to the statements in the textbook Principles of High- 
Polymer Theory and Practice, Schmidt and Marlies, McGraw-Hill, 1948, pages 7, 8, 237 and 

238 wherein it is stated, referring to high polymers on page 8, that "M w is the molecular 
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weight in the usual classical sense" and on page 238, that "number- average molecular weight 
is the ordinary average molecular weight usually meant". 

Accordingly, Applicants submit that their position that by reciting "molecular weight 
higher than 500,000", referring to the polysiloxane polymer, (page 3, lines 1 1 to 13), one 
skilled in the art would understand that the number average molecular weight is identified 
and therefore, it is Applicants' position that the application disclosure and the claims based 
thereon comply with the enablement requirement. 

The MPEP, 8 th ed. Rev. 3, Aug. 2005 at page 2100-191 in section 2163.07 states, 
under the heading "Obvious Errors", 

An amendment to correct an obvious error does not 
constitute new matter where one skilled in the art would not 
only recognize the existence of error in the specification, but 
also the appropriate correction, in re Odd, (sic, Oda) 443 F.2d 
1200, 170 USPQ 268 (CCPA 1971). 

In the cited case of In re Oda , (copy enclosed) the court quotes from the case of 

Quigley v. Zimmerman, 73 F.2d 499, 23 USPQ 310 (CCPA 1934), wherein the court stated: 

That amendments may be made to patent applications 
for the purpose of curing defects, obvious to one skilled in the 
art, in the drawings or written descriptions of inventions, is so 
well settled that we deem it unnecessary to cite authorities in 
support thereof. 

It would appear therefore that the asserted defect is appropriately cured by the 
amendment here presented. 

The copies of publications of record would appear to support Applicants' position. 
The two previously submitted Dow Corning® product description print-outs, Dow Corning® 
200(R) Fluid 60,000 CST and Dow Corning® 200(R) Fluid 300,000 CST identify average 
molecular weights of 95,000 and 204,000, without identifying the type. Page 934 of the 
Kirk-Othmer Encyclopedia of Chemical Technology, 3 rd Ed., 1982, relates number average 
molecular weight to viscosity of dimethyl silicone polymers. In U.S. Patent 6,849,265, 
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referred to during a previous telephonic interview (please see the Examiner-initiated 

Interview Summary dated 30 November 2005), which patent is assigned to the General 

Electric Co., a producer in the polysiloxane or silicone field, it is stated that, referring to a 

component of the disclosed composition: 

The polysiloxane or silicone resin typically has a 
molecular weight in a range between about 100 and about 
6,000,000, preferably in a range between about 250 and about 
50,000, more preferably in a range between about 500 and 
about 25,000, and most preferably in a range between about 
500 and about 15,000. 

The type of molecular weight average intended is not specifically identified. 

In the herewith submitted copy page 936 of Kirk-Othmer Encyclopedia of Chemical 

Technology, 3 rd Ed., Vol. 20, 1982, there appears the statement relating to the production of 

high viscosity gums or fluids with the use of alkaline catalysts 

Polymerization is continued in the case of gums to 
make polymers of >5 00,000 av mol wt and 10 7 mm 2 /s(=cSt) 
viscosity. 

Again, no identification of the type of molecular weight average appears. 

And, finally, in the herewith submitted article by Grubb & Osthoff, J. Amer. Chem. 
Soc. Vol. 77, 1955, pg. 1405, number average molecular weights of the high polymers 
produced are recorded, these being over 10 6 after only 10% conversion, please see Table V, 
pg. 1408 and the succeeding paragraph. 

It is evident therefore that molecular weights are reported as number average 
molecular weights in this field and reference to "molecular weight" without more should be 
construed in this field as reference to "number average molecular weight". 

Reconsideration and withdrawal of the rejection of Claim 30 under 35 U.S.C. 
§ 102(b) as being anticipated by Tanaka et al. , U.S. Patent No. 5,416,151 are also requested. 
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Claim 30 does in fact recite a broader range of proportions of 0.01 to 10 wt.%. 
However, the polymers itemized in Claim 30, for which basis exists at page 6, the paragraph 
at line 5, are all polar organic polymers, none of which are disclosed or suggested by Tanaka 
et al . The patentees' invention relates to a poly 1-butene resin admixed with a filler and 
hydrocarbonic oil. Further, though the Tanaka composition may contain an additional 
thermoplastic resinous component (D), that component is another hydrocarbon polymer as 
disclosed at col. 4, the paragraph at line 22. It is not one of the polymers listed in Claim 30. 

Hence, Applicants submit that there is no anticipation. 

Favorable reconsideration is solicited. 



Respectfully submitted, 
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weights of individual molecules. Figure 1-2 shows the size-distribution 
curves for several polymers. (Molecular-weight distribution is discussed 
in Sees. 407 ff. and Sec. 614.) 

It is well to bear in mind from the very beginning that a high-polymer 
mass, no matter how "pure," does not possess a molecular weight in the 
usual sense. Rather, it has an average molecular weight. Furthermore, 
when one refers to the degree of polymerization, one means the average 
degree of polymerization. 




1000 1400 1600 2200 2600 3000 
Degree of polymerization, D.P. 

Fig. 1-2. Molecular-weight distribution; dm/dp is change of amount of material with 
degree of polymerization. Curve 1: cellulose nitrate, average D.P. = 800. Curve 2: 
polystyrene, average D.P. « 800. Curve 3: theoretical (Eq. 4-9), average D.P. « 800. 
[G. V. Schxdz, Z. physik. Chem., B 32, 27 (1936) ; B 43, 47 (1939).] 

Size distribution may have significant effects upon physical and 
mechanical behavior. It is obvious that two specimens of a high-polymer 
material may have the same average molecular weight and yet differ 
considerably. One may consist of molecules of intermediate sizes with 
a narrow size distribution, the other of a mixture of very small and very 
large molecules. 

Molecular weights are evaluated by measuring various properties. 
Colligative properties such as osmotic pressure and freezing-point depres- 
sion are determined only by the total number of molecules; i.e., each 
molecule affects the measured property to the same extent, regardless of 
its size, shape, or flexibility. Other properties such as viscosity, scatter- 
ing of light, and rate of diffusion are influenced not only by the number of 
molecules but also by their size, shape, and flexibility. 

When the molecular weight of a substance composed of simple mole- 
cules of identical size is measured via a property from each of these two 
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broad classes, the molecular-weight values can be identical since the 
factors of size, etc., are reduced to a constant. On the other hand, when 
applied to a typical high polymer in which there is a wide range of sizes, 
the molecular-weight values may be widely divergent. As a consequence, 
it has been found necessary in this field to establish several molecular- 
weight definitions, for example, the number-average molecular weight M n 
and the weight-average molecular weight M w . 



M n = - = 

n 



UiM\ + n 2 M 2 + 



«i + n% + 
niiMi + ??i 2 il/ 2 + 
m-i + m 2 + • • 



y M/f = y 



= W\M i + w 2 M 2 + 



-2 



(1-6) 

w,Mi 
(1-7) 

In the above relations, m is the total mass, n is the total number of moles 
of molecules of all sizes, and N { and Wi are the mole and weight fractions, 
respectively, of that particular size of molecule whose molecular weight 
is 

M n is the molecular weight in the usual classical sense. For a homo- 
geneous material in which all the molecules are of one size, M tv = M n and 
M w /Mn = 1. When, however, there is a size distribution, M w is greater 
than M n and the above ratio increases as size disparities grow broader. 
It is important to bear in mind that a number average imparts relatively 
greater significance to small molecules while a weight average emphasizes 
the effect and relative importance of large molecules. 

This subject is dealt Avith at much greater length in Chap 6 e a in 
Sec. 617. ' 

109. Functionality and Polymerization. When may polymerization 
occur? So far as any particular chemical reaction is concerned, a func- 
tional group is merely one which participates in that reaction. Function- 
ality may be defined as the ability to form primary valence bonds. As 
will now be demonstrated, the number and kinds of functional groups 
present in any chosen set of reactants bear a simple and fundamental 
relationship to the types of product obtainable from the reaction, and 
if polymerization is to take place certain functionality requirements must 
be met. The esterification reaction will be used for illustrative purposes. 

110. Mono-monofunctional Systems. The term mono-monofunctional 
system as here used implies a reaction between two molecular species, 
each possessing but one functional group. In an esterification, this would 
mean a monocarboxylic acid and a monohydric alcohol. Representing 
the nonfunctional (so far as esterification is concerned) parts of the 
reactants as R and R', 

RCOOH + R'OH — RCOOR' + H,0 
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used for lack of complete data or information. In still other instances, 
l,hey are entirely empirical. All the equations have the common property 
of being more applicable in dilute solutions. Frequently an equation 
holds only in solutions so dilute that accurate measurement becomes 
impossible. Therefore, in careful work the molecular weight is deter- 
mined at several concentrations and the correct value obtained, by extra- 
polating to infinite dilution. 

The agreement that may be expected from various methods is indi- 
cated in Table G-2. 

Table Ci-2. M.oiii«H«r,AK Wkicut ok a Fraction atki. «-H ydhoxydkcanoic Acid 

1'OLYMKR* 

Method MW - 

End-group titration 25 , 200 

Sedimentation equilibrium 27 > 000 

Diffusion coefficient alone, assuming spherical molecule*. . 2,400,000 
Sedimentation velocity alone, assuming spherical molecule*. 7,600 

Diffusion plus sedimentation velocity t 52 , 000 

Viscosity, assuming Staudinger's equation 31 ,000 

* Kraemeu, E. O., and W. D. Lansing, J. Am, Chem. Soc, 55, 4319 (1933). 

t High value probably because frictional coefficient was not the same for sedimentation and d.rTusn.u 
:it I he concentrations used. 

Most of the physical methods may be divided into equilibrium and 
kinetic methods. Since the former, such as osmotic-pressure determina- 
lion, are based upon the properties of the system at equilibrium, the 
equations can theoretically be derived from thermodynamics although 
mathematical complexities often force the use of simplified relations 
applicable at infinite dilution. The molecular weight as determined by 
:i,n equilibrium method is independent of the shape or flexibility of the 
molecule. 

Kinetic methods, such as viscosity determination, are based upon the 
properties of the system while the molecules are in motion. As a con- 
sequence, the derivations of the equations are on a less certain foundation. 
Usually, calibration of the method and evaluation of the constants 
depends upon comparison with an equilibrium method. Furthermore, 
I be shape and flexibility of the molecules often have an important 

influence on the result. 

617. Definitions of Molecular Weight. The concept of molecular 
weight presents little difficulty so long as low-molecular-weight pure 
substances are dealt with. But, in solution, complications may arise 
rven with low-molecular-weight solutes. For example, consider benzoic 
:idd dissolved in benzene. In concentrated solutions, it associates into 
double molecules via hydrogen bonding at the carboxyl group [structure 
(2-C), page 35]. As the solution is diluted, the double molecules 
dissociate, the dissociation becoming complete at infinite dilution. 
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Table 6. Properties of Siloxane Oligomers ' 







Boiling 






Melting 




CAS 


point, 


Density 


Refractive 


point, 


Compound 


Registry No. 


°c kPa * 


d 20 , g/cm 3 


index, rig* 


°C 


[(C 6 H 5 ) 2 SiO]4 


[546-56-5] 


335o.i3 






200 


[(GH 3 )(C 6 H 5 )SiO]4 


[77-63-4] 


237o. 13-0.67 


1.183 


1.5461 


99 


(CH 3 )3SiOSi(C 6 H5)20Si(CH3)3 


[797-77-3] 


172 2 . 4 


0.984 


1.4927 




KCFsCHzCHzMCHgJSiOU 


[429-67-4] 


134o.4 


1.255 


1.3724 




[(CH2=CH)(CH 3 )SiO] 4 


[2554-06-5] 


Hli.3 


0.9875 


1.4342 


-43.5 


(CH 3 )3Si[OSiH(CH3)]20Si(CH 3 )3 


[16066-09-4] 


177 


0.8559 


1.3854 




[(CH 3 )(H)SiO] 4 


[2370-88-9] 


134 


0.9912 


1.3870 


-69 



a Refs. 16 and 88. 

b To convert kPa to mm Hg, multiply by 7.5. 

Silicone Fluids 

Dimethylsilicone fluids are made by catalyzed equilibration of dimethyl silicone 
stock, ie, the crude fluid or distilled cyclic polymers, with a source of the chain ter- 
minator, (CHa^SiOcs. As described above, this reaction produces mixtures of MD n M 
and D m polymers. The ratio of M to D in the charge controls the average molecular 
weight and the viscosity of the product. For example, a 50 mm 2 /s (= cSt) fluid has an 
average molecular weight of ca 3000, a 350-mm 2 /s fluid ca 15,000, and a l,000-mm 2 /s 
fluid ca 25,000. For relatively low viscosity fluids, the process can be run at ca 180°C 
in glass-lined reactors with acid clay catalysts or at lower temperatures with sulfuric 
acid. Both batch and continuous processing are used (28). 

Alkaline catalysts are used for the production of high viscosity fluids or gums. 
These polymers can be processed batchwise in kettles or continuously in a heated tube 
with stirring (89). Polymerization is continued in the case of gums to make polymers 
of >500,000 av mol wt and 10 7 mm 2 /s (= cSt) viscosity. Some gums contain vinyl or 
phenyl substituents, which are introduced by copolymerizing (CHa^SiO with vinyl 
or phenylsiloxanes. Phenyl substituents are added as [(C 6 H 5 ) 2 SiO] n or [(CH 3 )- 
(C 6 H 5 )SiO] n . Vinyl substituents are added as [(CH 3 )(CH 2 =CH)SiO]„ or 
[(CH3)2(CH2=CH)SiO]<>.5, or both. 

In most instances, the fluid equilibrate is devolatilized by heat and vacuum after 
catalyst deactivation. Both equilibration and devolatilization can be carried out in 
batch or continuous process systems. Fluids are sometimes blended in order to make 
fluids of intermediate viscosities. Since the properties of a polymer depend upon 
molecular weight distribution as well as upon average molecular weight, blending can 
affect physical properties appreciably. Blends of fluids of widely different viscosities 
are less Newtonian in behavior than those with normal molecular weight distribution. 
Some properties of commercial silicone fluids are given in Table 7, and silicone-fluid 
viscosity is shown as a function of temperature in Figure 1. These viscosity-temper- 
ature profiles fit the following general equation: 

log(?? + B) = A log T+C 

where A, B, and C are constants (92). Data for two nonsilicone fluids are plotted in 
Figure 1 to illustrate the steeper slopes characteristic of such materials. Silicones with 
phenyl, trifluoropropyl, or large alkyl substituents also show steeper slopes when 
plotted in this way. 
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compared with an extrapolated value from the 
data reported earlier 1 of -4.97. 

More extensive data determined in anhydrous 
acetic acid are presented in Table V. At higher 
concentrations of acetophenone the value of the 
oseudo unimolecular rate constant *»» does not 
increase as rapidly as would be predicted, as shown 
in Fie 2 At the higher concentrations of aceto- 
phenone/ the rate of the condensation approaches 
the rate of the elimination, V. . 

Conclusions Regarding the Mechanism of the 
Forward Condensation Reaction.— Because of the 
complexity of the steps succeeding the actual bond- 
forming reaction, where even the observed rate of 
appearance of chalcone from the ketol in acid is a 
function of several competing reactions, it is not 
feasible to determine all of the rate constants from 

th How1ver" Kay be concluded that the rate of the 
dehydration of the ketol is faster than the rate of 
the loss of acetic acid from the ketol acetate^ 
This result is probably due to the greater basicity 
of the alcohol as compared to the ester. 

One may present a fairly detailed picture of Oie 
pathway(s) by which chalcone arises under the 
conditf ons investigated. Such a reaction scheme is 
TtHned below. Under the differing 
conditions investigated, the value of the bimolecu- 
Lr rate constant determined is not exact* the same 
in both the anhydrous and the wet acetic acid me- 
Sa, at the same tfo- This difference is Presumably 
due to the difference in the branching ratio of the 
different possible reactions of the intermediate Ke- 
tol It is also attractive to suggest that the elimi- 
nation step takes place through the intermediate 
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OH OH 
C.H»-cLcH=<^ 

' C»H 4 



OH+ OH 

\ C.H. 

OH O 
C,H i -i:-CH 2 -C-C l H fc 



H 
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H H 
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C.H.-C-CH=C<r 



C.H, 
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c,H,-c=c<jy>He 

H I 

C.H, 

h 

enol The rate of enolization is of the appropriate 
order of magnitude for this to be feasible. 
Bbrxblby, California 
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[CoKrummo* from thb Rbsbarch Laboratokv. Gbkkbau Elbchuc Company) 

Kinetics of the Polymerization of a Cyclic Dimethylsiloxane' 
By W. T. Grubb and Robert C. Osthofp 

Rbceivbo Octobbr 13, 1954 

Cyclic - converted into 'S^S 

pre£n£ Bemuse of this* the well known theories of ,f^^ V ^rtxult of reaction The kinetics have been meas- 
SrSure above the polymerizing system is a conV ^ Q \™j^ The reaction proceeds at a rate 

IndVy Continuously Monitoring the : vapor pressur ^ above JJ^gJ^TSSubrium at about 94% polymer. A revmion 
which is first order in the volume fraction of I in ^ solution atwn j* 4 polymer present. The rate law based 

faction of the polymer takes place at a rate JCT^^ l ri £ e ^ The apparent activation energy of the over-all 

onXe concepOTn excellent to the square root of the potassium 

polymerization is found to be 19.8 kcal. The rate oi inc P u y 
hydroxide concentration. 

have been investigated previously, 1 and a mecha- 
nism involving the formation of intermediate alkali 
metal silanolates was proposed, but no exact ki- 
netic data were obtained. It was therefore the pur- 
pose of the present investigation to develop a suit- 
able experimental method for measuring the ki- 
netics of polymerization of I under carefully con- 
trolled conditions and to investigate the effects of 
temperature and other conditions upon the reaction 

(3) D. T. Hurd, R. C Ottboff end M. I.. Corrin, This Jourkal, 
Tl, 249 (1954). 



Many cyclic siloxanes undergo reaction in the 
presence of acidic or basic catalysts to form high 
molecular weight siloxane polymers. For example, 
dimethylsiloxane polymers may be formed Uom 
low molecular weight octamethylcyclotetrasilox. 
ane (I) by the action of potassium hydroxide or 
other alkali metal hydroxides at elevated tempera- 
tures. 1 Some qualitative features of this reaction 

(1) Printed *t the 126th meeting of the America Cbemlcl So- 
ciety. Mew York. N. Y., September, 1954. 

(2) J. P. Hyde. U. S. Potent 2,490,357 (Pecemher 0, 1040). 
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rate in order to obtain a better understanding of 
the mechanism and thermodynamics ot the reaction. 

Experimental 

General Consideration..— The polyineriwtioti of I may 
be represented as 

KOH 

*/4l(CH,).SiO]4 -— * l(CH,),SiO), 

heat 



The cyclic structure I rearranges to form a long chain mole- 
™E which is terminated by small traces of various end- 
group" TheseTrSude silanols formed from ^e reason o 
SSer with the siloxane, silanolates formed from the reac- 
™K*sstn\ydro*ide^ 

it was necessary to maintain conditions of htgh punty at all 
_ <w£T. TThe reaction A suitable method for measuring 
Tt ^KizatkS S would consist of some physical 
mL^ent not involving sampling or «P0.ur« of the sy.- 
t*m to atmosnheric contamination (moisture, etc.;. 

The moTt sSwssful method was found to be the continu- 
oJmoSto^gTthe vapor pressure above the Poly»« 
svstern Inord er to interpret such measurements, the com- 
S of the system after short poly mentor t times was 
Analyzed by three methods to be dwnb«l. Theiwlto 
«fth«T analyses permitted an unambiguous interpretation 
o ^^^^^^^ *"ns of the amount 
«f I reacted to form non- volatile products. 

P^atton of Material.. A. Tetramer (Octamethylcy- 
douS^neJ.-Crude I was obtained by distil ling _the 
or^ducte of hydrolysis of dimethyldichloroalane.' Tfcb 
^Serial was then dried over caldum hydride and redis- 
Sledto obtain tetramer of 99.8 mole % punt)'- b-P; 178 
T.™gT The mean water content of this material was 
?o^ by Karl Rscher titration' to be 30 ± 10 parts per 

mi B° n potassUim Hydroxide Catalyst.-Potassium hydrox- 
idfis not sufficiently soluble in I at room temperature to per- 
m ft the useThomogeneous solutions to cataly* .the poly- 
meViation reaction. It has been necessary, therefore, to 
D«o1?e suspmsions of finely divided potassium hydrox.de 
fn I m^h^ concentration range of 0.01% by woght ol .base. 
PreltainTry investigations showed that suspensions in *e 
desired 0.01% concentration range are not stable for pe- 
rSs of a few davs, are difficult to analyze accurately, and 
LrVsomewhat sensitive to prior treatment of the glassware 
hPwhkh they are prepared. In orde, • o avoid thes, d.ffi- 
onltiM a concentrated suspension (ca.0.2y<> oy weigm; was 
l^^S^frixwto&te* in the following manner. 
fa iBSfrf^te» hydroxide ^[ff*™^ 
nhout 85% Dotassium hydroxide and 15% water; were 
V2f po-JMe J. a nitrogen ^ (to P^ 

2£ ofSX^rn abated 

rared into a storage flask and allowed to stand overnight, 
if was then transferred into a second storage flask, leavmg 
'behind an? laTge particles of potassium hydroxide and/or 
materials adhering to the flask walls. 

The analysis of the suspension was then earned out by 
n Je tin* a sample of suitable size, shaking it thoroughly 
wSh twfce itt volume of distilled water, and then titrating 
the t wSSie system against standard 0.1 If aqueous hydro- 
£n chkffd* solution using two indicators (phenolphthalem 
gen cn l p7»° e The correction for the presence of po- 

^rS^^S!^^ man/er and usually 
amounted to about 5% of the potassium hydroxide. Satis- 
fa^v homogeneity of the suspension during sampling has 
b^Vn achieved by' means of continuous inagnet.c st.truig 

<« S. W. JUntor, W. T. Gr»bb .nd R. C. OUbolf, T»» Jomhal. 

(6) R. C. OttholT and W. T. Grubb, T6. 389 <1»MJ. 

(7) W. T. Grubb, ibid., U, 840B (W54). 



during sampling. Reproducible extraction of the gM» 
hydroxide into the water layer was achieved only b> severni 
Snutes o( vigorous shaking. When PJ£«*«J& 
manner, the concentrated suspension gave W^^™' 
SSyS (within 1%) over periods of one month ^o more- 
These suspensions contained 2-4 mg. ml. of potassium 

"torf^tVprepare a suspension for *P*»^£S 

^concentration, .\«.. 0.01% by weight o potas«um 
hydroxide The volumetric flasks used in these operations 
"ad b«n steamed previously for tw o hours andoven dr.ed 

tn remove anv acidic surface contaminants present.' 
1 £oMh ra?e y .Sto%bout 36 ml. of the dilute s^P™ 
was added by means of a hypodermic ^"^Vl^L^n 
reniscooe or a suitable bulb, the construction and operation 
of both of which are described below . The authors estimate 
Vocedure just described results in the formation of 
a suspension of potassium hydroxide of concentration 0.01% 
which is known with a relative error of =fc^7o • . 

An innWsS by Karl Fischer titration* was carried out 
uptn two y 2 S 50-ml. batches of I plus 0 01% POta^ 
droxide with the results .indicated .in Tabte I. " Jj l * 

noted that water, potassium h y dro J Klde 'V.^ n d ^^ n S. Ka?l 
all equivalent mole-for-mole toward reaction with the KarJ 

Fischer reagent. 



KOH.« 
molci 1. *' 



TABLB I 

Water Analyses in Tbtramb*- Potassium Hydkoxide 

Sl*3PBN9ION3 

Batch HiO. moles/1, 

no Total* Initial* 

1 0 0063 0.0020 0.0014 

2 , 0060 - 0020 . 0014 

• Total apparent water, includes the KOH. H,0 .and 
> SiOH » Determined by titration of I blank. • Called 
bafed on assumption that the Reagent Grade KOH con- 
tained 85% KOH and 16% H»0. 

The difference, [0.0060 - (0.0020 + 0.0014)] - 0.0026 
moks 1 ??3 nSW l ial\itraUble as water, may be accoun ed 
for either by moisture picked up during handling or by the 
reaction of a siloxane with water 
CHi CHi 

-Si— 0 — Si— + H,0 




Hi 



CH* 



The authors suggest the latter explanation as causing [the 
K ^in apparlnt water, since methods of handlin? t^e ^1 
lufvT^en t«ied previously and found to introduce little or 

l^^O 5% by weigS £ ^finely powdered reagent grade 
Dofaltam hf«r ww refluxed^ under dry. 
^Ta\r f ormed by the reaction of ^ggg^tS^nS 
with the siloxane (to form SiOK and JSiUH ' 0 "°™ Hi 
condensation of the silanols) was removed and n m "™.™ 
a Dean-Stark trap. After the theoretical amount of water 
had b^T recovered, the solution was refluxed 
hours and , no furthe; Mjjto ^ fang- ^-^^{^ 
time : was « hours. ^foY'^'^^terial was analyxed 
b °y ltt rveffil (C a2d^^^^^ 

io 1. in oraer w t f the tomC ne solution of the 

; oc leaving behind the oily sllanolate. More l was uvea 
I^aS\hV ^y«eri»tfa» experiment earned out in the 

(8) M. U Corrio, private co m municatk>D, ( 
(g) J. Mitchall and D. M. Smith, "Aquataetry. Inter«rience ruo 
Hiberi, New York, N- Y., 1MB, p. 

(10) H. OOman and L. S, MUkr. Tms ]ovm»*l, W W67 (1WJ). 
(U) " F Hyde. U. S. P»teot 3.5o7.110 (Sept. 4. iMI>. 
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same manner described for the experiments using potassium 

^D^^eparation of Solvent* for Use .-Baker and Adam- 
con C p toluene was dried over calcium hydride and dis- 
till B^er^dAd^son CP. methanol was used with- 

n&a^nTth'e Rate of Disappearance of I by ^Dis- 
tillation.—! was polymerized for various times and the un- 
S I was recoJered by distillation. In these expert- 
S ! ^ut 150 ml. of the I : potas,ium ^«^|* ™£S 
siori of 0.01% base concentration was prepared in the usual 
f£hion Mdi supra) and placed in a 180-ml. seal-off bulb 
The suspension was then thoroughly out-gassed" and the 
Mb w« sealed under high vacuum. These bulbs were 
tben-p^cedTn a silicone oil-batb at 140.0 ± 0. 1 • for various 
times. The bulbs were removed from the bath at the ^ ap- 
propriate times and quenched in an tce-baf and then 
a liauld nitrogen bath to stop the polymenxation reaction. 
The bulbT we?e then opened and 0.5 g. of powdered iodine 
was added To neutralise the potassium hydroxide catalyst » 
A known weight of the partially polymerized I was then 
added to a given amount of decameth, ^tetr^i oxane MD^ 
(\A m |(CHi)iSiO/i) - and D - - [(CHi)»SiOJ -. l nepun- 
fixation of M DiM has been described previously') and 
thl mixture was set aside until a homogeneous solution was 
obtafntd At this time about 1 g. of powdered silver 
wVs added to the solution to react with the excess .iodine 
orient This heterogeneous reaction of iodine and silver 
reouired about two weeks at room temperature. After the 
so?uS hTd i become colorless, I was determined by o.uan- 
Utative distillation techniques. The amount of 1 which 
had reacted was then evaluated by calculation. 

In general, about 140 g. of the partially polymenzed I was 
added to the MD^. However, the, amount of MD.M 
was mcreased as the polymerization time was lengthened 
^75 to 90 minutes in order to maintain a sufficiently 
£ v££sity for the distillation sample. For example the 
amount of MD|M employed was mcre^ed from to 700 
a as the polymerization time was increased from 7.5 to 90 
SL'lnntcs The MD^I functioned not solely as a solvent, 
b^ralS'asa'chase^ for the distillation of 1. 14 

In oTder to determine an estimate of the accuracy with 
which a quantitative distillation of this type could be carried 
out a soluUon consisting of 50.0% by weight of I and 50.0% 
bv weight of neutral polydimethylsiloxane was prepared. 
About 140 g. of the 60-50 solution was added to an approxi- 
maTSy equi weight of MDtM. The solution was treated 
with iodine and silver powder as described previous y. 
UrinXtUlation, the I concentration in the original solu- 
tioTwas determined to be 50.2% by weight (made up to 
K) Thus, the accuracy of this type of determination 
was considered to be sufficient for the authors' purposes 

Th£ ^procedure was applied to a series of runs with I con- 
tainmg &01% of potassium hydroxide. The bulbs used in 
thwe experimenU were subjected to mechanical agitation 
during the entire period of time that they were in the bath, 
in order to aid in the attainment of thermal equilibrium. 
The amounts of I which were consumed after various poly- 
merization times, as determined by distillation, are re- 
corded in Table II. 

Table II 

rats of Disappearance op Octambthylcyclotbtra- 

SILOXANB AT 140° WIT* 0.01% POTASSIUM HYDROXIDB 
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after immersion in the 140° bath. This was at least ^in part 
due to the time delay in reaching temperature. To deter - 
mine the time- temperature relationship, a i single junction 
copper-constantan thermocouple was placed in the center 
of a polymerization bulb containing 150 ml. of I at 25 . 
Thl thermocouple leads were attached to a ^ and 
Northrup recording potentiometer, and the bolb wi g 
mersed m the bath. The center of the bulb reached 122 
3m 10 minutes, and the final temperature of H0° was 
otrtaJntd Ster a total time of 20-25 mhiutes in t*e bath. 
Thus, some of the reaction occurred at the lower tempera- 
tures present during the early stages. _^ of , rtT1 hv 
The Determination of the Rate of Polymer Formation by 
Precipitation Experiments —Another approach to trie jci- 
£ufs£dy of the polymerization of I,was the precipitaUon 
of the polymer after various polymerization times and the 
determmation of the amount of high molecular weight 
material In carrying out such a study, the same general 
p^dtre ww^ed as* in the case of the distillation experi- 
ments described above. However, when the partially 
polymerized I from the 140° bath had been quenched and 
tr^itedwith iodine, the material was dissolved in anhydrous 
toluene rather than in MDiM. The amount of toluene was 
increased with increasing polymerization times in or der^ tha t 
the final solution would contain between 10 and 20% by 
weight of polymeric material. Once a homogeneous solu- 
Uon was obtained, about one gram of powdered silver was 
added to destroy the excess iodine. The solution was then 
suction T filtered Vith co. 5% of Johns-Manvlllc , Co. Cehte 
270 The polvmer was obtained by precipitation with a 
large excess of Cp. methanol. After the polymer bad 
settled, it was washed five times with methanol and placed 
in a vacuum desiccator. The polymer was then pumped 
until the pressure over the gum was reduced to * less than 60 m 
Hg and to constant weight. At this point, the amount ot 
gum was determined. , 

A check determination was earned out upon a solution con- 
sisting of a synthetic mixture of 50.0% by weight of washed 
gum 2nd 50.0% bv weight of I. When the procedure out- 
lined above wis followed, precipitation led to a value of 
50.2% of polymer in excellent agreement with the original 

TO A P large°series of runs of various times of polymerization 
were carried out and the amount of polymer determined. 
These data are summarized in Table III in which the poly- 
merization time and the percentage of polymer are pre- 
sented. 

Table III 

Rate of Formation op Polymbr as a Function of 
Polymerization Time with 0.01% Potassium Hydroxidb 

AT 140° 

Polymer Ua t Ion 



Polymerisation % Tetramer 
time (min.) ccnaumed (wt.) 



FoJymeriiatioo % Tetramer 
time (min,) consumed (wt.J 



7.5 
15 

22.6 

30 

35 



0 

11.4 
19.0 
33.1 
41.0 



45 
75 
90 
1080 



56.2 
84.4 
848 
94.9 



The equilibrium amount of I is about 5% by weight undo- 
ne conditions of the experiment. _ c tW 
An examination of the data of Table II ind cates that 
tetramer consumption does not begin until ca. 10 minutes 

(12) W T.Grubb and R, C. Onboff, Thm Jouhnal. Tfl, 22.10 (1953). 

(13) R. C. OttbolT, A. M. Buecbe and W. T. Grubb. ibid,. U t 4659 

(14) B. M. HadseN, private communication, 



Polymerixatlon 
time (min.) 

7.6 
15 

22.5 

22.6 

30 

30 

45 

45 



% Polymer 
0 

ca. 1 
10.3 
13.3 
23.0 
24.0 
43.2 
45.5 



time (min.) 

45 

60 
60 
90 
90 
90 
1380 



% Polymer 

42.2 
63.2 
62.2 
74.5 
79.4 
76.8 
84.6 



It will be seen that the same general type of .curve was 
obtained as in the case of the distillation cx penmen ts, in- 
cluding the time delay. However, the preapitated pol/mer 
is generally somewhat less than the amount of I which has 
beS consumed . This is indicative of incomplete 
tion which may be due to the presence of ^mediate 
molecular weight fractions. Other ind .^ d H e °t 
tnents have shown that all molecular weight* down toco. 
10,000 are precipitated under the conditions of these experi- 
ments (this molecular weight corresponds to about 14 

K D^temttn the Rate of Polymer Formation by 
Vacuum De volatilization. —An alternate method for the 
determination of the amount of polymer °™f d "** 
tigated . This consisted of treating, a portion of the partially 
pSlymerucd I with powdered iodine to destroy the rotas- 
Shim hydroxide. At this point, a small (about 1 g.) 
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sample of the gum was placed in a high vacuum system and 
pumped to constant weight (=b5 mg.). . T Je ^»«» « 
several experiments of this type are summarized in Table IV. 

Tabbl IV 

Amount op Polymer Formed at Various Polymeriza- 
tion Times with 0.01 % Potassium Hydroxide Cata- 
lyst at 140* (Pumping Runs) 

_ * - » 



Polymerization _ „ , 
Urac (mis.) % Polymer 



Polymerisation 
time (min.) % Polymer 



22.5 

30 

45 

45 

60 



17.5 
27.4 
41.7 
46.6 
61.3 



70 
80 
90 
1080 



67.8 
70.2 
81.3 
87.8 



It is apparent that pumping and precipitation methods 
rive comparable results. However, the distillation expen- 
£wtt ind&te that an intermediate molecular weight frac- 
tion is formed during the course of the polymer nation reao 
t bn as^ntioned previously. This fraction roust have a 
much Tower vapor pressure than I itself and may well con- 
L?st of growing Ker chains. The probability of forming 
cvcles in this molecular weight range is low." . 

Molewlar Weight Detenninations.-It was of interest 
to determine the molecular weights of the polymers .ob atned 
from the 140° polymerization of tetraraer with 0.01% of 
po°Sss\um hydroxide at variou; , extents of .poly ™™S: 
For this purpose, the decatalyzed samples from the precipi- 
tation experiments were employed. intrinsic 

The molecular weights were determined from tb« intr ns»c 
viscosity in toluene solutions using Barry s equation 

[ v ] - 2 X WMS" < 3 > 
where f«l is the intrinsic viscosity and M a is the number 
avtf aU molecular weight . I n Table V the number average 
mouSSaT weights of various samples arc tabulated against 
X^erlzaTmn time and percentage conversion to polymer. 

Table V 

Number Average Molecular Weight w. Per Cent. 
Conversion to Polymer and Polymerization Time 

Polymeri- 

Polyroeri- Milon 
cation *V W c* 

.„ nX «0- (m"') v°„,icn. Jfn X 10- (mio., 

I m 22.5 It* R 75 m H3.7 

1.73 22.5 ll.B ».»! «» 'I"-: 

3.07 30 23.5 «J ''tV 

4 33 .)() 23.5 S.90 '0 do 

7 59 45 43.fi 8.84 90 70.9 

S.78 45 43. 6 

• Mean data of Table IV. » Estimated from Table 1\ . 

An examination of Table V Jnf»W that the molecular 
ueirht extranolates to approximately rero at zero per cent. 
Aversion "AlK^the molecular weight is roughly propor- 
donafto the per cent, conversion to polymer up to about 
60% °t is important to the interpretation of the vapor 
Sure experiments that the polymer molecular we.ght is 

tinnfius titration of monomer units and Us conversion mio 
rc Hrivelv Wrhrnolecular weight polydimethylsUottnechains. 

proximately 10% conversion, and that I ir the 

shown that 



where aP b is the partial molal free energy of the solvent, 
^h'trfe volume fraction of the ^v^^» ^^« 
fraction of the polymer, * U the gas ^ ^'Lv umts in 

&gss^ : 

^ifflb replaced by *T 'to "f • 'J"? / fi the vaSor 
pressure of the solvent In the solution 
pressure of pure solvent at the same temperature, it : » evi 
dent that by measurements of vapor pressure above a sol- 
cent tnat °l u '~r , ~ . mi£ht directly determine <tx>, 
vent-polymer mixture, one mi*»^ ' , . , , t u 

provided the empirical constant p has been ob tamed for the 
^!um in question. Application of sue ha n ««hod to the 
Mlvmeriiation of 1 is simplified by neglecting the term 1/m 
which ^ome" negligible above 10% conversion, since »/ 
Tvery lSge The*c5nstant n for this system has ^en pre- 
viously evaluated by measurements of vapor Pressure* 
Ind hL a mean value of 0.28 for the system I polydimethyl- 
sUoxane at 140°. However, in this type of system, con- 
s variation in the value of H occurs over the range of 
"from rero to one.*- The <W^rt + *.P/*W* 
has been used to calculate a table of values of *o and (1 
2)«a function of the relative pressure, J« ™£ 
VI. The individual values have been interpolated ton 
previous results." Although the values of Table \I have 
been oMained from experimental data at one temperature, 
U0 0° they may be applied over a considerable range o 
{^SS ufthe vanity of 140« because the heat of 
mixing of polymer and I has been shown to be zero.' 

Table VI 

Relative Pressures m. Volume Fraction (*) ok 



(P/p*) 

0.20 
2 
4 
(> 
S 

0.30 
2 
4 
<> 
X 

0 40 
*> 

4 
6 
S 

0.50 
2 
4 
fi 
8 

0.60 
1 

o 

a 
-i 

5 
(» 
7 
8 
9 

0.70 



I in Polymer Solution 

{i - ♦*) <p/*M *• 

0.060 0.940 0 70 U.300 

.068 . 932 1 306 

075 925 2 313 

.082 .918 3 .320 

.090 910 4 327 

0.096 0.904 5 .335 

.103 .897 0 -342 

.1U 889 7 . 349 

.118 .882 8 .358 

.130 870 9 365 

0.1IO O.StiO 0.80 0.373 

.t.-MJ .850 1 -382 

.100 .840 2 -301 

.170 KiO 3 401 

.180 .820 4 411 

0.191 0.809 "> -421 

.200 800 6 .432 

.212 "88 7 445 

.224 -776 8 .453 

234 .760 9 .473 

0245 0.755 0.90 0.488 
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and Menzies"-" was further modified by the use of a larger 
bulb to accommodate the vapor pressure sample (ca. 7U 
ml. total volume). An approximately 36-ml. sample of I 
plus 0.01% potassium hydroxide was introduced through a 
constricted side arm into the bulb using a hypodermic sy- 
ringe. After the isoteniscope was sealed at the constric- 
tion, the sample was thoroughly out-gassed and the mercury 
was then tipped into the "U" section to form a differentia] 
manometer. The vapor pressures were then measured In 
the conventional fashion. The bulb and differential man- 
ometer sections of the isoteniscope were maintained at tem- 
perature by immersing them in a silicone oil thermostat 
(±0.1°). 

A typical experiment will be described in detail. Figure 
1 presents a plot of P (the measured vapor pressure) as a 
function of time above a solution of 0.01% potassium hy- 
droxide in I at 152.6 ± 0.1 Q for experiment No. VT-20. 
An inverted S-shaped curve was obtained. The final pres- 
sure reading corresponds to an equilibrium state. In order 
to demonstrate this more directly, the polymerized I was 
cooled to room temperature and pumped out thoroughly 
on a high vacuum system in order to remove all the volatile 
materials. The system was then returned to the high tem- 
perature thermostat and the pressure gradually rose to 
values very near the final pressure in the original polymen- 
jation experiment. In general, the final pressure repre- 
sented about 0.06 to 0.07 volume fraction of I at all tempera- 
tures (see below for the method calculating volume fraction 
of I from relative pressure reading). 




0 10 20 30 40 50 60 70 
Time in minutes. 



80 90 100 110 



Fig. 1.— Vapor pressure (mm.) as a function of polymeriza- 
tion time, at 152.8°, 0.01% potassium hydroxide. 

The vapor pressure of the system decreased from a maxi- 
mum value close to the vapor pressure of I itself (vapor 
pressure of I at 152.8° - 407.0 mm.). 4 Since appears 
in all calculations, its exact evaluation assumed considerable 
importance. Fortunately, a good linear extrapolation was 
obtained by plotting pressure against the square of the tune. 
This plot was linear over the initial 15-rainute interval in 
experiment VT-20. Zero time has been arbitrarily set at 
the time of immersion of the isoteniscope into the thermostat. 
Approximate pressure readings on the initial rising part of 
the curve (Fig. 1) are roughly linear. The steep line when 
extended intersects the P vs. the square of the time line at 
ubout 2.7 minutes in experiment No. VT-20. The authors 
have arbitrarily taken one-half of this time interval as the 
zero time correction. Thus, P 0 was obtained from the value 
of the pressure at about 1 .3 minutes on the linear pressure vs. 
the square of the time. 

The value of P t calculated in this way is then used to ob- 
tain P/Po and (!-*•) by the use of Table VI. A typical 
plot of (I - d>») w. time is presented m Fig. 2. It is very 
evident thai the accuracy of determining (1 - <t*) w quite 
poor at low conversions. 

Fortunately, the dependence of c* as determined by meas- 
urements of vapor pressure upon time follows a simple rate 
expression derived as follows. 

(21) A. Smith and A. W. C. Men*ies. This Jolikal, II, 1412 
(1910). 

(22) H. S. Uooth and H. S, Ha I bed el. ibid., M, 2652 (1940). 
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Fig. 2.— Volume fraction of polymer (1 - <tn) as a function 
of time at 152.6°. 0.01% potassium hydroxide. 

If I polymerizes at a rate proportional to its volume frac- 
tion 

i*L - - fc*> (3) 
di 

where «Vo is the apparent volume fraction of I at time f de- 
termined by the polymerization reaction alone and also 
I u reformed at a rate proportional to the volume fraction of 
polymer. 

4£! - + *'(i - *) (4) 

where d** is the apparent volume fraction of I at time t de- 
termined by the depolymerization reaction alone. Com- 
bining equations 3 and 4, the net rate of reaction of I be- 
comes 

54 - - ft*. + - *) (« 

df 

where *-*'• + *V It is apparent that at equMbri™. 
when *o - 0.06, drf*/dl - 0, and hence *'/* - 0-06. The 
rate equation in its integrated form then becomes 



In [do - 0.06(1 -*>)!- - kt 



(6) 



A plot of log I* - 0.06(1 - 4m)\ w. time for the data of ex- 
periment No. VT-20 is shown in Fig. 3 . A linear relation is 
found to exist at least up to 80% conversion of I and this 
substantiates the postulated rate expression. The constant 
k is expected to vary as temperature, catalyst and catalyst 
concentration are varied, and this presents a convenient 
measure of the rate of polymerixation of 1 under a variety 
of conditions. The rate constant of k has been evaluated 
by plotting equation 6, above, from the experimental re- 
sults and determining the slope graphically. Equation 6 
always gave good straight lines such that determination of * 
was a simple matter. (It was of course necessary to convert 
the slope determined with common logarithms to that value 
of * appropriate to equation 6 in terms of natural loga- 
rithms.) 

Results 

The Effect of Temperature upon the Rate of 
Polymerization,— The system I plus 0.01% KOH 
reacted at various temperatures and the * of 
equation 6 was evaluated using the methods de- 
scribed above. The temperature dependence of * 
was then used to evaluate the over-all activation 
energy for the polymerization reaction. The val- 
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l ? ig. 3.— Los I^o - 0.06 (1 -*o)I asa function of time of 
polymer izatiou at 152.6°, 0.01% potassium hydroxide. 

ues of k at various temperatures are presented in 
Table VII. 

Tablb VII 

Tub Rats Constant, A, at Various Temperatures 



Tcnip., B C 

103 
102 
152 6 
152.6 
140.0 



* (min. -i) 

0.005 
.059 
.041 
.039 
.019 



Temp.. *C. 

140.0 
140.0 
123.0 
123.6 



* (mio.* 1 ) 

0.017 
.021 
.0078 
.0072 



The relation between k and temperature is found 
by the method of least squares to be 

, _ 4 291.1 r7 x 
log * - 8.3042 (7) 

where T is the absolute temperature. From this 
equation, the over-all activation energy of the poly- 
merization reaction is found to be 19.6 =*= 1.0 kcal. 
mole- 1 . The experimental values of k and a plot 
of equation 7 are presented in Fig. 4. 

The Variation of the Polymerization Rate with 
Catalyst Concentration.— The temperature de- 
pendence of the rate, of the polyinerizatiou reaction 
was determined at a single potassium hydroxide 
concentration, 0.01% by weight (1.78 X 10" 8 mo- 
lal). It was of considerable interest to determine 
the effect of catalyst concentration upon the rate 
ut a single temperature. The temperature 152.6° 
was convenient for these measurements. 

The rate constant, k was determined by means 
of equation 0. This quantity increased in a regu- 



\J0 



1.7 



t.6 



1.5 



1.4 



19 
O 



1.2 



i l 



IjO|™ 
0.9 - 
0 8 |- 

t 
I 

L 

2.2 



2.3 



1.4 
»0*T. 



as 



Fig. 4.— Activation energy plot for the polymerization 
of octamethylcyclotetrasiloxane (I) with 0.01% potassium 
hydroxide. 

lax manner with increasing concentration of cata- 
lyst, but was not directly proportional to the cata- 
lyst concentration. The values of k at various po- 
tassium hydroxide concentrations are presented in 
Table VIII. It is observed that k is proportional 
to the square root of the catalyst concentration 
(Fig. 5). Furthermore, the best straight line 
through the experimental values of * passes through 
the origin, indicating that no polymerization takes 
place at 152.6° in the absence of a catalyst. In 
order to confirm this prediction, a separate experi- 
ment was carried out in which I was heated to 152,6 
for 24 hours. During this time, no change in the 
vapor pressure of the system was observed. 
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lt{ gt 5 t — The polymerization rate constant *, vs. tlie 
square root of the inolal catalyst concentration: O, potas- 
sium hydroxide; ©, potassium silanolate. 
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TablbVIII 

Thb Rath Constant, k, as a Function or tbb Catalyst 

Concentration 



IUte conitact 
k (mio.-O 

0.021 
.032 
.038 
.041 
.030 
.047 
.0625 
.066 
.076 
.086 



Potauium hydroxide coacs. 



In weight, % 

0.0022 
.0044 
.0071 
.010 
.010 
.013 
.021 
.026 
.031 
.043 



Molal, e 

0.39 X 10" 1 
0.78 X 
1.26 X 
1.78 X 
1.78 X 
2.3 X 10-» 
3.7 X 10-" 
4.6 X 10-» 
5.5 X 10-» 
7.65 X 10-' 



10 -» 

10*' 

io-» 
io-' 



1.98 X 10"' 
2.8 X 10"' 
3.5 X 10" 
4.2 X 10- 
4.2 X 10" 
4.8 X 10- 
6.1 X 10- 
6.8 X 10" 
7.4 X 10- 
8.7 X 10- 



It was of interest to determine the rate of the 
polymerization using a potassium silanolate salt as 
the catalyst. The rate constant at two concentra- 
tions of potassium silanolate are shown in the plot 
of Fig. 5 as half shaded circles. It is apparent that 
the rate is approximately the same whether potas- 
sium hydroxide or the silanolate salt is the catalyst. 

Discussion 

The results just presented strongly indicate that 
potassium hydroxide reacts with siloxane bonds to 
form potassium silanolate groups as 



KOH + — iioli- 
I I 



— iiOK h — k 



iOH 



I 



The near equivalence of potassium hydroxide and 
potassium silanolate as catalysts indicate that the 
above reaction is strongly shifted to the right. It 
will be observed that starting with the silanolate 
salt, the reverse of the above reaction cannot pro- 
ceed if water is not present (to react either directly 
with the silanolate or to form silanols by reaction 
with siloxane bonds). Assuming that silanolate is 
formed essentially quantitatively when potassium 
hydroxide is added to a siloxane at high tempera- 
tures, the following mechanism explains the square 
root dependence of the rate constant upon the cata- 
lyst concentration. Assume that the potassium 
silanolate is partially ionized to form silanolate 
anions, which are the active polymerization species. 
This leads to the equilibrium 

— IiOK ^± — liO- + K + 
I I 

[4iO-]|K+J [-L-J 

H ioK ] 



H ioK ] 



where K* is undoubtedly very small in the non-polar 
siloxane medium. We may therefore write 



and the rate constant 



(8) 



where A may be a function of the temperature and 
of other conditions. The value of 19.6 kcal./mole 
found for the over-all activation energy thus con- 
tains the temperature dependence of A in equation 
7 and is not a true activation energy. 

Previous work* has shown that the order of reac- 
tivity of alkali metal hydroxides as catalysts for 
the polymerization of I increases in the order po- 
tassium, rubidium, cesium hydroxide. The present 
results suggests that this represents the order of 
increasing ionization of the corresponding silanolate 
salts in a siloxane medium. In general, the addi- 
tion of polar solvents to increase this ionization 
should result in more rapid polymerization rates. 

Previous results have shown that the reaction of 
organosilicon molecules with electron donors prob- 
ably takes place by means of a coordinate bond to 
the silicon atom in the transition state. 4,7 Thus the 
propagation step in the polymerization of I may be 
represented as 

(CH,) 

KCM(CH t )rSiO]»-4iO-: ► 

CHr^ /CH, 
Si 

CH,^ ^CH, 

Si Si 

ch/\> o /Vsch » 
ch,/ N:h, 

(CH,) 

KO— [(CHi)»SiO]— SiO:- 
n+4 | 

(CH,) 

The growth of a chain might be halted by a deioni- 
zation of the silanolate ion (reaction with a potas- 
sium ion) or reinitiated by the reionization of the 
potassium silanolate. In this manner the polymer- 
ization continues until an equilibrium concentra- 
tion of about 6% by volume of I is present. This 
value for the equilibrium concentration of tetramer 
agrees well with that calculated from semi-theoreti- 
cal considerations by Scott." 
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In re Oda, Fujii, Moriga, and Higaki, 170 USPQ 268 (CCPA 1971) 

In re Oda, Fujii, Moriga, and Higaki 

(CCPA) 
170 USPQ 268 

Decided July 1,1971 
No. 8466 

U.S. Court of Customs and Patent Appeals 

Headnotes 

PATENTS 

L Reissue ~ In general (§ 58. 1) 

Reissue statute is based on fundamental principles of equity and fairness; as a remedial provision, 
intended to bail applicants out of difficult situations into which they get without any deceptive intention, 
it should be liberally construed so as to carry out its purpose to the end that justice may be done to both 
patentees and public. 



2i_ Amendments to patent application — New matter (§ 13.5) 

Words and phrases (§ 70.) 

"New matter" is a technical legal term in patent law, a term of art; its meaning cannot be clearly defined; 
term is on a par with such terms as "infringement," "obviousness," "priority," "abandonment," and the 
like which express ultimate legal conclusions and are in the nature of labels attached to results after they 
have been reached by processes of reasoning grounded on analyses of factual situations; court must 
decide on a case-by-case basis what changes are prohibited as "new matter." 



^Amendments to patent application — New matter (§ 13.5) 

In a sense, anything inserted in specification that was not there before is new to the specification but that 
does not necessarily mean that it is prohibited as "new matter." 



^Reissue ~ Same invention as original (§ 58.7) 

Reissue must not change invention described in original patent. 
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^Amendments to patent application — New matter _(§J3 S 5) 

One skilled in the art would appreciate not only existence of error in specification but what the error is; 
as a corollary, it follows that when nature of this error is known it is also known how to correct it; hence, 
change of wording to correct error is not "new matter." 

6, Reissue — Inadvertence, accident and mistake (§.58.3) 

There is nothing in 35 U.S.C. 251, pertaining to reissue of defective patent which resulted from "error 
without any deceptive intention," as to timeliness of applicants actions in prosecution of application for 
original patent nor is there any prohibition of reissue on ground that applicant or his attorney knew of 
error at time original patent issued. 

^Amendments to patent application New matter __(§„ 1JL5) 

Specification — Sufficiency of disclosure (§ 62.7 ) 

Fact that a change deprives phrase of a needed antecedent so that a reader might be somewhat confused 
does not result in injection into specification of prohibited "new matter" within meaning of 35 U.S.C. 
251; it may give rise to need for rewriting or clarification and be ground for rejection under first 
paragraph of section 112, but "new matter" rejection because of that defect is unwarranted. 



Particular patents— Compounds 

3,244,730, Oda, Fujii, Moriga, and Higaki, Phthalides Compounds, claims 1 to 3 of reissue application 
allowed. 

Case History and Disposition: 
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Appeal from Board of Appeals of the Patent Office. 

Application, Serial No. 574,260, filed Aug. 5, 1966, of Ryohei Oda, Hiroshi Fujii, Hiroyuki Moriga, and 
Taiji Higaki, for reissue of Patent No. 3,244,730, issued Apr. 5, 1966; Patent Office Group 120. From 
decision rejecting claims 1 to 3, applicants appeal. Reversed. 

Page 269 

Attorneys: 

Arnold G. Gulko, Washington, D. C, for appellants. 

S. Wm. Cochran (R. E. Martin of counsel) for Commissioner of Patents. 
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Judge: 

Before Rich, Almond, Baldwin, and Lane, Associate Judges, and Re, Judge, United States Customs 
Court, sitting by designation. 

Opinion Text 

Opinion By: 

Rich, Judge. 

This is a reissue case involving only questions of law as to compliance with 35 U.S.C. 251. Patentability 
of the subject matter of the appealed claims, which are directed to chemical compounds, with respect to 
novelty, unobviousness, and utility, is not in issue. This appeal is from the decision of the Patent Office 
Board of Appeals affirming the rejection of claims 1-3 of application serial No. 574,260, filed August 5, 
1966, to reissue patent No. 3,244,730, granted April 5, 1966, on application filed July 17, 1963. We 
reverse. 

The Invention 

The invention sufficiently appears from the appealed claims: 

1. 5-nitro-3, 3-bis- (4-dimethylaminophenyl)-phthalide. 

2. 5-acetylamino-3, 3-bis- (4- dimethylaminophenyl)-phthalide. 

3. 5-benzoylamine-3, 3-bis- (4- dimethylaminophenyl)-phthalide. 

The above phthalides are said to be useful as intermediates for conversion into basic dyes and also in 
pressure- sensitive copying papers of known construction because they are reactive with acidic clays to 
form a color. 

The application for the original patent was prepared by translation into English from corresponding 
Japanese applications filed in May 1960 and July 1962, which are identified in the reissue oath. The oath 
points out that in the translation certain errors were made which are discussed in more detail later. The 
most important error was that "nitric acid" was mistranslated "nitrous acid." Of less importance, "ferrous 
oxide" in the U. S. application should have been "iron." 

These errors were known to applicants' U.S. attorney before the patent issued. He thought he would be 
able to have them corrected, before the patent issued, by an amendment under Patent Office Rule 312, 
pertaining to amendments after allowance, which he filed February 2, 1966, but the examiners 
recommended against and refused entry. Four months after the issuance of the patent containing the 
translation errors, which were thought to affect its validity and therefore its adequacy to protect the 
compounds of the above claims by reason of an insufficient or inaccurate description of how to make 
them, under the first paragraph of 35 U.S.C. 1 12, this application for reissue was filed. 

The Rejection 

As background for understanding the rejection we set forth the text of 35 U.S.C. 251, first paragraph, the 
rest of the section being irrelevant here (added emphasis ours): 

§ 251 . Reissue of defective patents 
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Whenever any patent is, through error without any deceptive intention, deemed wholly or partly 
inoperative or invalid, by reason of a defective specification or drawing, or by reason of the 
patentee claiming more or less than he had a right to claim in the patent, the Commissioner shall, 
on the surrender of such patent and the payment of the fee required by law, reissue the patent for 
the invention disclosed in the original patent, and in accordance with a new and amended 
application, for the unexpired part of the term of the original patent. No new matter shall be 
introduced into the application for reissue. 

The posture of the case on appeal, so far as amendments to the specification are concerned, is that in 
three instances in the descriptive portion of the specification, including a specific example, the word 
"nitrous" is changed to "nitric" and in Example 2 the words "ferrous oxide" were first changed to "iron" 
and then to "reducing agent." Additionally, three process claims (4-6) which contained references to 
"nitrous acid" have been cancelled or deleted from the patent. 

The Examiner's Answer states: 

Claims 1-3 stand rejected as being based on a specification containing new matter. 35 U.S.C. 
251; 35 U.S.C. 112. The changes of "nitrous" to "nitric" and "ferrous oxide" to "iron" to 
"reducing agent" are deemed to be drawn to new matter. The specification is considered 
defective since without the introduction of new matter, the specification is drawn to inoperative 
embodiments. Applicants are not permitted to add new matter in order to disclose what they 
intended even though it can be shown that it was part of the original invention and had been 
inadvertently omitted from the original specification. The fact that the original specification is at 
variance with the Japanese application * * * does not provide the proper basis for such a 
correction. Ex parte Bondiou et al., 132 U SPO 356 [Pat. 

Page 270 

Off. Bd. App. 1961]. Since both nitrous acid and nitric acid are known to effect the nitration 
process, the error would not be considered obvious by one of ordinary skill in the art. 

This rejection can also be construed as being based on a defective oath. The oath should state 
facts and not conclusions or opinions. Applicants' oath, e.g., at page 2, line 1, in referring to the 
errors in translation as "obvious", fails to comply with these requirements. M.P.E.P. 1401.08; Ex 
parte Pfaudler, 1883 CD. 1, 23 O.G. 269; Ex parte Timkin, 1883 CD. 58, 24 O.G. 1089. 

In affirming, the board first pointed out that the appealed claims correspond "exactly to the identically 
numbered claims of appellants' original patent," thus making it clear that there will be no change 
whatever in the invention claimed by virtue of reissue, if permitted. The board pointed out that the 
whole controversy revolves around the section 251 provisions relating to "error without any deceptive 
intention" and "new matter." With an extensive effort to deflate all of appellants 1 arguments to the 
contrary, the board held that the change of "nitrous" to "nitric" would be "new matter." 

The board next took up the question of "error" under section 251, a question the examiner had not raised 
at all. Indeed, the Examiner's Answer appears throughout to assume there was error and nothing was 
said about deceptive intention. The board, however, seemingly sua sponte, made a new approach to the 
question of whether there was "error without any deceptive intention" and reached the conclusion that 
"appellants' showing of "error' under 35 U.S.C 251 must be held to be insufficient." This new holding 
seems to have been based not on the absence of error but on appellants' attorney's handling of the 
prosecution—his "course of action"— in permitting the patent to issue, knowing of the errors in it, and in 
the time he took for various matters, such as discussing the errors with another attorney and getting 
information from Japan and from a local expert. Frankly, we do not follow the board's reasoning on this 
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point. 

Finally the board took up the other question of whether the changes involving the "ferrous oxide" 
amounted to insertion of "new matter." The board disagreed with the examiner in considerable part in 
finding that the simple deletion of the words was not in violation of section 25 1 . It said: 

No new matter would be involved in the cancellation, and the term "reducing agents" is found in 
the original application. Moreover, the record does not reveal that the error in "ferrous oxide" 
was known as early as the error in "nitrous acid." 

It nevertheless found "a new matter aspect" in the changes made because the deletion of "ferrous oxide" 
from Example 2 and its replacement by "reducing agent" would cause the example to be somewhat 
confusing. On this point, therefore, the "new matter" issue would seem to be converted into the question 
whether the creation of confusion or ambiguity by a change in a specification constitutes a violation of 
the prohibition against "new matter." 

Opinion 

[l]This court on previous occasions, particularly since the effective date of the 1952 Patent Act, has 
observed that the reissue statute is based on fundamental principles of equity and fairness and that, as a 
remedial provision, intended to bail applicants out of difficult situations into which they get "without 
any deceptive intention," it should be liberally construed so as to carry out its purpose to the end that 
justice may be done to both patentees and the public. In re Willingham, 48 CCPA 727, 282 F.2d 353, 
12 7 USPQ 2 11 (I960); In re Wesseler, 54 CCPA 735, 367 F.2d 838, 151 USPO 3 39 (1966). Both of 
these cases were cited with approval, for the proposition we have stated, in Reeves Bros., Inc. v. U. S. 
Laminating Corp., 282 F.Supp. 118, 127, 15 7 USPO 2 3 5 ,2 43 (E.D. N.Y. 1968). At the same time we 
are realistic enough to appreciate that sharp applicants must be watched with a sharp eye. This is nothing 
new in the legal field. 

[2]The problem here is whether the changes appellants wish to make constitute "new matter" within the 
meaning of section 251. - "New matter" is a technical legal term in patent law-a term of art. Its meaning 
has never been clearly defined for it cannot be. The term is on a par with such terms as infringement, 
obviousness, priority, abandonment, and the like which express ultimate legal conclusions and are in the 
nature of labels attached to results after they have been reached by processes of reasoning grounded on 
analyses of factual situations. In other words, the statute gives us no help in determining what is or is not 
"new matter." We have to decide on a case-by-case basis what 

Page 271 

changes are prohibited as "new matter" and what changes are not. 

[3]In a sense, anything inserted in a specification that was not there before is new to the specification but 
that does not necessarily mean it is prohibited as "new matter." 

Robinson On Patents (1890), § 561, in discussing amendment of applications, says: 

No new matter can under any circumstances be introduced by amendment. New matter is that 
which is not found in the specification, drawings, or model, as first filed, and which involves a 
departure from the original invention. [Emphasis ours.] 

In the chapter on reissues, Walker on Patents, first Deller f s Edition (1937), § 31 1 New Matter, says: * 
The provision, first enacted in The Patent Act of 1870 * * * that "no new matter shall be 
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introduced into the specification" is merely another way of saying that a reissued patent shall be 
for the same invention as the original. * * * That provision, therefore, neither enlarged nor 
restricted the reissuability of Letters Patent; and, accordingly, it is not new matter, within its 
meaning, to state a new use of the invention shown in the original * * * nor to explain, in a 
reissue, the operation of a device which in the original was only described * * * nor to vary the 
description of anything described in the original. 

Of course, these generalities are not the whole story and leave many unanswered questions. 

Rivise and Caesar, in Patentability and Validity (1936), in a discussion of former Patent Office Rule 70, 
which is now Rule 118, say, in § 248: 

This rule is known as "the rule against new matter" and is intended to prevent an applicant under 
the guise of an amendment from introducing into his application a wholly different invention or 
changing the construction of a fully disclosed invention or presenting a different or preferred 
form of the invention. The applicant must stand or fall on his original disclosure and all 
amendments must conform thereto. This rule appears very simple but patent tribunals have 
experienced considerable difficulty in interpreting and applying it in practice. [Emphasis ours.] 

The authors then proceed to list 14 categories into which they have put the adjudicated cases, the first of 
which is 

1 . Amendments purporting to correct errors or supply omissions in features which are essential 
to the completeness of the disclosure. 

This point they then discuss for four pages in § 249 from which we extract the following (all emphasis 
ours): 

Amendments purporting to correct errors or to supply omissions in features which are essential 
to the operativeness of the invention or the completeness of the disclosure are permissible, if the 
errors are manifest and were caused by a clerical mistake of the draftsman or unfamiliarity of the 
inventor with official forms and the proposed corrections do not change the essence of the 
invention. * * * 

If the changes necessary to make the disclosed device operative are radical in their nature and 
constitute a departure from the invention originally disclosed, they are not permissible. 

A case discussed at great length in the above section is an interference decided by this court, Quigley v. 
Zimmerman, 22 CCPA 713, 73 F.2d 499, 23 USPQ 310, 314 (1934), wherein, in the course of 
discussing a "new matter" problem, the court said (emphasis ours): 

That amendments may be made to patent applications for the purpose of curing defects, obvious 
to one skilled in the art, in the drawings or written descriptions of inventions, is so well settled 
that we deem it unnecessary to cite authorities in support thereof. 

With this general background on the law, admittedly sketchy, we turn to the specific problems before us 
in this case. The first question is whether, under all the circumstances, the changing of "nitrous" to 
"nitric" involves "new matter." 

[4]Running through the foregoing discussion of the law is the clear and basic concept that the invention 
described in the original patent must not be changed. We note, first of all, that that is not a problem in 
this case. The invention before us, as defined in the claims, consists of three specific chemical 
compounds. There is no change proposed in the claims or in the description of the claimed compounds 
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in the specification. There is no deviation whatever with respect to the invention. 

The change from nitrous to nitric acid occurs only in description of how to make the claimed 
compounds, which is not the invention since no process is now claimed. In the principal illustrative 
example (wherein two of 

Page 272 

the three occurrences of "nitrous" appear), Example 1, is the following key passage (emphasis added): 

A liquid mixture (5.5 ml.) of sulfuric acid (specific gravity 1.80) and nitrous acid (specific 
gravity I A 5) having a ratio of sulfuric acid to nitrous acid of 5:1 is gradually added to the 
solution of phthalide compound in sulfuric acid and the mixture soproduced is maintained at a 
temperature in the range of from 0-30°C. for one hour. 

This is part of the description of a nitrating process which the record in this case shows to be a well- 
known reaction. 

Appellants have produced affidavit evidence from an apparently well-qualified chemist, Dr. Zisman, for 
10 years prior to making his 1966 affidavit Superintendent of the Chemistry Division of the U. S. Naval 
Research Laboratory, showing that the passage italicized above is obviously in error. Obviousness is 
predicated on the fact that nitrous acid cannot exist at a specific gravity of 1.45 because the solubility in 
water of nitrous oxide is so low that it is not feasible to provide nitrous £ acid at specific gravities in 
excess of approximately 1.023, thus making the existence of error apparent on the face of the patent. 

Either the term "nitrous acid" is wrong or the specific gravity is wrong. The Patent Office contends that 
there is no way of telling which it is, but appellants submit several good reasons in support of their 
contention that one skilled in the art would know that it is the acid that is misnamed. We think 
appellants have the better of the argument. The Patent Office sets up the number of occurrences of 
"nitrous"-six, counting the three original process claims no longer in the case-as against the single 
occurrence of the numeral and says mistakes in numerals are very common. We do not find this 
numerical argument weighty. Once the translator decided, incorrectly, that what the Japanese application 
said was "nitrous" it was only reasonable that he should be consistent; we are considering a translation 
error, not a typographical error. Appellants make four points based on the Zisman affidavit as to why a 
skilled chemist would assume that nitric acid was meant: (1) A specific gravity of 1.45 is correct for 
concentrated nitric acid, the evidence being that it would represent 79.5% HNO 3 ; (2) nitric acid is the 

acid normally used in admixture with sulfuric acid for nitrating; (3) nitrous acid is known not to be 
desirable for the nitration of amine, and amines are here being nitrated; (4) even if nitrous acid were 
used it would be generated in situ because of its instability in aqueous solution, but that is not how the 
nitration process is described in the patent. In addition to and on the basis of these reasons, Dr. Zisman 
expressed his judgment as a chemist that it was clear to him that nitric acid was intended. There appears 
to be a fifth reason brought out in argument, namely, that specific gravity is an inappropriate way of 
identifying the concentration of nitrous acid in water because its maximum specific gravity of 1.023 is 
too close to that of water, which is 

[5] 1.000. On all the evidence, we conclude that one skilled in the art would appreciate not only the 
existence of error in the specification but what the error is. As a corollary, it follows that when the 
nature of this error is known it is also known how to correct it. We therefore disagree with the board's 
first conclusion that the change of "nitrous" to "nitric" is "new matter." 

We also think there is adequate evidence in the record to show that the error in saying "nitrous" instead 
of "nitric" was a translation error. The reissue oath, made by all four inventors, so states. A separate 
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affidavit of Hiroshi Fujii, one of the inventors, familiar with the U. S. application and the corresponding 
Japanese application, states that in the Japanese application "the word 'nitric* [in Japanese, presumably] 
is used at each place" where the word "nitrous" appears in the U. S. application and that the error was 
due to faulty translation of the Japanese into English. Beside that, all of the circumstances of the case as 
shown by correspondence introduced with the affidavit of Arnold G. Gulko, the U. S. attorney, point to 
the existence of a translation error which was discovered by the inventors during the prosecution. The 
Patent Office complains that there is no certified copy of the Japanese application on file and no sworn 
translation. While no doubt the best evidence of translation error would be, in part, a copy of the 
Japanese application or patent, its absence is not fatal since we find the evidence of record sufficient. 
There is not the slightest evidence to cast doubt on appellants' assertions or any suggestion they are 
trying to change the nature of the invention patented. 

The board's second point is that there has been no "error without any deceptive intention." As stated 
above, this was not a ground of rejection put forward by the examiner. The Patent Office brief admits 
the board raised the question on its own. We have read the board's 

Page 273 

argument with care and still are not clear as to the basis on which it found no "error." Its finding seems 
to be based on a mixture of two things: the amount of time the attorney took to carry out various aspects 
of the prosecution after he became aware of the error and that he knew there was error in the patent when 
he allowed it to issue. What happened was that after becoming aware of the error an attempt was made 
to correct it by amendment filed February 2, 1966, under Rule 312 (Amendments after allowance). Entry 
of the amendment was refused on February 14 and the patent issued on April 5, 1966. Recourse was 
then had to this reissue application, filed August 5, 1966. 

[6]What the 1952 statute says is that when the patent is deemed "inoperative or invalid"--i.e., it is 
ineffective to protect the invention adequately or it is a nullity—and it is so because of error, and the 
applicant for reissue is not guilty of "any deceptive intention," then the patent may be reissued, subject 
to the other provisions of the statute. We are unable to find in this provision anything pertaining to the 
timeliness of an applicant's actions Hn the prosecution of the application for the original patent. Neither 
do we find any prohibition of reissue on the ground the applicant or his attorney knew of the error at the 
time the original patent issued. The board seems to have premised its ruling on this point primarily on 
Ex parte Ziherl, 116USPO 1 62 (Pat. Off. Bd. App. 1957). Although that case was decided after the 
1952 Patent Act, the opinion makes it clear that the term "error" therein was equated with the term 
"inadvertence, accident or mistake" of the prior statute,R.S. 4916, former 35 U.S.C. 64. In Wesseler, 
supra, we ruled that the 1952 reissue statute broadened the term "error" by not limiting it to "error" that 
had arisen through "inadvertence, accident, or mistake." Wesseler was subsequent to Ziherl. Cases 
relying on the language of the former statute are no longer controlling. To "equate" the language of the 
present statute with that of the old statute, as was done in the Ziherl opinion, is to ignore the change that 
Congress made and to deny to applicants the benefit of the intentional broadening. Nothing the board 
has said persuades us that this is not a case of "error without any deceptive intention." In fact, the record 
as a whole presents a picture of prosecution conducted in complete good faith. ^ 

The board's final point brings us back to an attempt to rectify another translation error and as in the other 
case we have the reissue oath and a second Fujii affidavit as evidence establishing the existence of error 
due to faulty translation. In two places the specification mentions "ferrous oxide," which served in the 
process of making the claimed compounds as a reducing agent. The specification says it is a reducing 
agent and names others. The oath and affidavit say the correct translation should have been "iron" rather 
than "ferrous oxide." The reissue sought to make this change, but after filing, by amendment, appellants 
deleted both references to "iron" and in Example 2 inserted in its place "reducing agent." The board 
partially reversed the examiner in saying that the deletions did not result in "new matter." However, the 
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board found that, with the change, Example 2 "would be confusing" for lack of an antecedent for the 
expression "essentially free of ferric hydroxide contamination." It deemed this "a new matter aspect" and 
said: 

To the limited extent indicated by the foregoing discussion, the holding of new matter in 
Example 2 will be sustained. 

[IJWe do not agree with the "new matter" rejection under these circumstances. The mere fact that a 
change deprives a phrase of a needed antecedent so that a reader might be somewhat perplexed or 
confused does not result in the injection into a specification of prohibited "new matter" within the 
meaning of § 251. It may give rise to a need for rewriting or clarification and be ground for a rejection 
under § 1 12, first paragraph, but a "new matter" rejection because of that defect is unwarranted. 

Since we disagree with the board on each of the three grounds on which it sustained the rejection, its 
decision is reversed. 

Footnotes 

Footnote 1 . At another point appellants deleted by amendment the words "ferrous oxide and," after first changing "ferrous 
oxide" to "iron." 

Footnote 2, The same term appears in 35 U.S.C. 132 permitting applications for original patents to be amended. It provides 
that "No amendment shall introduce new matter into the disclosure of the invention." Presumably, and we believe desirably, 
the same term would and should have the same meaning in both contexts. 

F oo t n o te 3 . Deller's Second Edition, § 304, is the same except for a reference to the 1952 Patent Act's prohibition of new 
matter in § 251. 

Footnote 4. As an illustration of how human it is to err, we take note of an error in this Zisman affidavit where he used the 
word "nitric" at this crucial point in the affidavit although the context makes it perfectly clear that he meant to say "nitrous." 
No one appears to contest that that was the intention. 

Fo o tno te 5 . The only provision in § 251 relating to time is the last paragraph which provides that a reissue "enlarging the 
scope of the claims" must be applied for within two years from the patent grant. 

FotfnoJeJLThe Patent Office appears to admit that it was. A footnote to the Solicitor's brief says: 

The record shows that appellants are not charged with "any deceptive intention", as that 
expression is used in Section 251. 



- End of Case - 
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